The diagnosis of lower motor neuronopathy was based on the physical exam and histopathologic and electron microscopic findings, but the cause of these changes was not determined. Possible causes include heavy-metal intoxication, poisonous plant ingestion, viral infection, and nutritional imbalances. The localized distribution of the noninflammatory central nervous system lesions in the absence of other significant neuropathologic changes, such as Wallerian degeneration and the lack of significant axonal and myelin involvement, make these etiologies unlikely. However, not unlike other reported cases of neuronopathies, many of these causes could not be definitively confirmed or ruled out. Additionally, the cause of the esophageal, rumenal, and abomasal ulcers is not known. A direct relationship between these lesions and the spinal cord lesions could not be found, but these ulcers may be the result of an undetected infectious agent or mechanical trauma.
A hereditary basis for the neuronopathy in this bull must also be considered because these lesions are very similar to hereditary neuronopathies previously reported in other bovine breeds and species. Hereditary canine spinal muscular atrophy of the Brittany Spaniel is characterized by similar localized neuronal swelling and ''ghost cells'' within the ventral gray matter horns of the spinal cord due to neurofilament accumulation in the perikarya. 2, 6, 7 The bundles of neurofilaments are the result of impaired transport, synthesis, or catabolism of cytoskeletal proteins and may be the underlying pathogenesis of neurofilament accumulation in this bull. 2, 3, 8 However, in Brittany Spaniels, unlike in the bull in this report, there are lesions in neurons within the brain stem (trigeminal motor and hypoglossal nuclei) and prominent muscular atrophy of the fore-and hind limbs. 2 Additionally, the intermediate phenotypic variant of canine spinal muscular atrophy is slowly progressive, whereas in this bull there was sudden onset with rapid progression, which may explain the lack of prominent spinal muscular atrophy.
Additional hereditary lower motor neuronopathies have been described in Brown Swiss, horned Hereford, and Red Danish calves that had similar lesions within both the spinal cord and brain stem associated with skeletal muscle atro-phy. 1, 4, 5 However, in addition to the differences in lesion distribution and absence of muscular atrophy, the age of onset in this affected bull was much later (15 months) than that described in the Brown Swiss, horned Hereford, and Red Danish calves (birth to 21 weeks). 1, 8 In the present case, it is not clear whether these differences represent a unique disease or whether they are simply variations of the pathogenesis associated with these other lower motor neuronopathies. Additionally, a hereditary basis for the neuronopathy in the bull of this report cannot be confirmed or ruled out because pedigree information was not available. However, this case does represent a gross and histologically unique neuronopathy with features similar to other hereditary neuronopathies.
Primary testicular tumors that have been reported are interstitial (Leydig) cell tumor, 7,21 seminoma, 2, 8, 11, 13, 14, 20, [24] [25] [26] Sertoli (sustentacular) cell tumor, 16 teratoma, 3, 17, 22, 23, 28 teratocarcinoma, 18 embryonal carcinoma, 27 a mixed germ cell-sex cordstromal neoplasm (gonadoblastoma), 4,14 and a mast cell tumor. 14 A leiomyoma, believed to be a portion of a teratoma, 15 and paratesticular leiomyoma involving the vascular tunic have also been reported. 12, 14 An 11-month-old cryptorchid Thoroughbred stallion was presented for necropsy because of progressive ataxia, poor growth rate, and mandibular swellings. The owner had pur- chased the colt when it was 7 months old. It was small for its age and had a history of mild ataxia attributed to a head injury sustained at 3 weeks of age. The colt was examined at 8 months of age by a veterinarian to determine the cause of continued failure to gain weight. A cause could not be found, and methylsulfonylmethanol a was recommended. Weight gain improved somewhat, but a swelling developed in the right mandibular region and the ataxia became more noticeable. The colt was again examined by a veterinarian, but a cause of the swelling was not determined. Within 2 weeks, the ataxia had become more severe and another swelling had developed on the opposite mandible. The colt was euthanized at 11 months of age and submitted for necropsy. The ataxia was attributed to spinal cord compression caused by an arachnoid cyst. Pertinent necropsy findings associated with the clinically observed mandibular swellings and poor growth rate included bilateral swellings approximately 20 cm in diameter centered over the lateral aspect of the broad portion of each mandibular ramus. Fairly discrete green, yellow, and red soft tissue masses were confined to the masseter muscles. A 4 ϫ 3 ϫ 3 cm oval gray mass was subjacent to the larynx, but both thyroid glands appeared normal. Internal thoracic lymph nodes were 2 to 3 times normal size and were partially replaced by yellow and gray tissue. Both testes were massively enlarged and located in the abdominal cavity. The right testis was 40 ϫ 25 ϫ 15 cm, and the left testis was 15 ϫ 9 ϫ 5 cm. The tunica albuginea of both testes was unremarkable except for an extremely prominent vasculature. Lymphatics in both spermatic cords were distended up to a diameter of 0.75 cm by a clear light-yellow fluid. Both epididymides were approximately 5 ϫ 6 cm. On cut section, the parenchyma of both testes and epididymides was replaced by coalescing nodular masses of yellow, green, and red tissue (Fig. 1) . Large, dull areas of necrosis were in the right testis. Six dark red, round plaques were on the visceral splenic surface. The splenic lymph nodes were 2 to 3 times normal size. A flat tan-green 2 ϫ 3 ϫ 1 cm mass was attached to the endothelial surface of the caudal vena cava at the level of the diaphragm. A 1-cm-diameter pink plaque was attached to the thoracic surface of the muscular diaphragm. An approximately 20-cm-wide area of the tendinous center of the diaphragm (abdominal surface) had more than a dozen individual and coalescing, pink to dark red glistening nodules and plaques from 2 mm to 3 cm in diameter. A discrete, 2-cm-diameter ϫ 3-cm-long oval, firm, yellow mass was present in the normal location of the right popliteal lymph node. No evidence of neoplasia was observed in the urinary bladder, ureters, vas deferens, kidneys, esophagus, stomach, small or large intestine, or anus.
Samples of each metastatic mass and sections from each of the different colored areas of tissue from both testes and epididymides, in addition to liver, spleen, kidneys, eyes, spinal cord, and lung, were fixed in 10% neutral buffered formalin, processed, embedded in paraffin, sectioned at 7 m, and stained with hematoxylin and eosin (HE), Masson's trichrome, and phosphotungstic acid hematoxylin (PTAH) stains.
Immunohistochemical staining was performed using unstained 5-m sections of paraffin-embedded tissues. Tissues were deparaffinized in xylene and cleared in absolute ethanol. Normal immunohistochemical methods were used with standard commercially prepared antibodies for actin, smooth muscle actin, muscle desmin, myoglobin, and S-100 protein. b Microscopically, the neoplastic tissue replaced the paren- Multiple foci of hemorrhage accompanied by hemosiderin-laden macrophages and hematoidin pigment were randomly distributed throughout the tumor. Sections from the metastatic masses in the masseter muscle, cervical and popliteal lymph nodes, caudal vena cava, and diaphragm resembled those from the testes. However, the metastatic tumors contained areas that were more cellular and had marked cellular atypia with more numerous mitotic figures. Masson's trichrome stain demonstrated small amounts of collagen associated with blood vessels. Cytoplasm of the neoplastic cells stained similar to muscle controls. However, cross-striations were not seen in PTAHstained sections. Immunohistochemical procedures performed on the neoplastic spindle cells demonstrated positive reactions to actin and smooth muscle actin ( Fig. 3 ) and negative reaction to muscle desmin, myoglobin, and S-100 protein. The neoplasm was therefore diagnosed as a leiomyosarcoma.
At necropsy, malignant teratoma (teratocarcinoma) was the primary rule out because of the age of the horse and the multicolored tissue within the testicular masses. Sections of each different colored area from each mass were examined in an effort to find tissue from more than 1 germ layer. Microscopically, all areas of the masses were similar. The color variation was attributed to the amount and duration of hemorrhage and necrosis in the tissue.
Weight loss is a common manifestation of malignant neoplasia. Failure of the colt to gain weight is believed to be at least partially the result of the neoplasia because no other cause could be identified either clinically or on postmortem examination. Because the failure to gain weight began months before appearance of the mandibular swellings, the primary site probably was an internal organ. Leiomyosarcoma is believed to be slow to metastasize, although no studies are available to confirm this. 10 The young age of the horse and long history of slow growth suggest that the neo-plasia was probably congenital. Cryptorchidism may have resulted from testicular enlargement produced by the neoplasia. This hypothesis favors a multicentric testicular origin or early metastasis from the massively enlarged right testis.
It could be argued that the neoplasm arose in the epididymis and extended into the testes but the relatively small size of the mass in each epididymis favors testicular origin. There are several sources of smooth muscle in the equine testis from which the neoplasia could have arisen, including the tunica albuginea and septula testis, blood vessels, 1,b and peritubular contractile cells of the convoluted and straight seminiferous tubules. 19 Some of the convoluted seminiferous tubules merged into a straight segment immediately before exiting the testis at the head of the epididymis. 19 Neoplasia arising from the peritubular contractile cells near the junction of the convoluted and straight seminiferous tubules could explain more extensive involvement of the testis than the epididymis; however, origin from smooth muscle in the wall of blood vessels, septula testis or tunica albuginea is possible also.
Paratesticular leiomyoma has been reported in the horse 12, 14 and the dog. 9 Leiomyoma of the testis has been reported in humans 9 and a ram. 6 A leiomyoma believed to be part of a teratoma was reported in the testis of a stallion. 16 No reports of primary leiomyosarcoma of the testicle of animals were found, but there was a single case report of primary leiomyosarcoma of the human testis. 29 cause of the poor prognosis, the boar was euthanized with a barbiturate overdose, and a complete necropsy was performed at the diagnostic laboratory of the Faculté de Médecine Vétérinaire de l'Université de Montréal.
Gross examination revealed symmetrical eburnation of the dorsomedial aspect of the occipital condyles. Numerous coalescent periarticular osteophytes were observed on the cranial aspect of the dorsal arch of the atlas, causing stenosis of the vertebral canal and compression of the corresponding spinal cord segment. The whole spinal cord was exposed by a parasagittal section of the vertebral column. The cervical vertebrae were boiled and then bleached with a 3% hydrogen peroxide solution to improve macroscopic evaluation of the atlas lesions ( Fig. 1 ). When compared with 2 age-, sex-, and weight-matched controls of the same breed, the occipital
